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Abstract 
Taking into account two salient Spanish stylized facts, namely, a persistent 
disinflationary process and hysteresis in the unemployment, this paper tries to answer 
the following question: Is a nominal permanent disinflation compatible with short-run 
unemployment costs but also with long-run output benefits? The answer to this 
question crucially depends on the way we identify such nominal shocks. When 
monetary shocks are identified as those that do not generate a long-run trade-off 
between inflation and unemployment (and inflation in the long-run is primarily, 
although not exclusively, a monetary phenomenon), the answer to the question is yes. 
The reason is that, although in the data there exists a permanent trade-off between 
inflation and unemployment, its origin is real. 

1. Introduction. 
Spain, along with most countries in the European Union, has been involved 
in a process of steady disinflation so as to approach a situation of price stability. The 
aim has been thus not only to reduce inflation but to set the stage for a lasting period 
of price stability. This process is by no means costless for countries with high and 
persistent unemployment. Yet, the conventional wisdom among monetary 
policymakers is that although reducing inflation may entail output costs in the sho 
run insofar as prices and wages are sticky and/or disinflation policies are not fully 
credible, it pays-off in terms of higher per capita income over the medium to long­
run. Although there is some international evidence in favour of this view, the 
literature on the effects of disinflation has followed two seemingly umelated strands 
which differ in too many respects so that a straightforward comparison is not 
possible. On the one hand, many authors have estimated a positive sacrifice ratio 
following a disinflation (Ball, 1994). On the other hand, the empirical groWtll 
literature has found a negative long-run cross-country correlation between inflation 
and per capita income (Barro (1995) and Andres and Hernando (1997». These 
results need not be inconsistent, but the evidence is far from conclusive. In 
particular, while many economists argue that the costs of disinflation might be large 
in the short run (or even permanent in presence of hysteresis in unemployment), the 
existing evidence in favour of long run benefits of disinflation is weak, and is most 
so at low levels of inflation. 
This paper contributes to piece together the different bits of the empirical 
disinflation literature. In particular we want to identify the dynamic path followed 
by unemployment and output after a monetary policy shock to see whether it fits in 
with the conventional wisdom. In this paper we focus in the case of Spain, which is 
characterized by medium-high, but steadily subsiding, inflation over the sample 
period (1976 to 1996), as well as by a very high and persistent unemployment. There 
is some evidence available as for the long run effect of disinflation in Spain. Thus, 
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Dolado, Lopez-Salido and Vega (1997) find that the sacrifice ratio might be 
pennanent and non-negligible, while Bullard and Keating (1995) reach a similar 
conclusion and estimate that the long run response of output to a pennanent inflation 
shock is positive. On the other hand, Dolado, Gonzalez-Paramo and Vinals (1997) 
add up all the costs (mainly unemployment) and benefits (mostly reducing tax 
distortions) of disinflation and conclude that reducing inflation leads to a net welfare 
gain over the long run. 
As noted before, the aim of the paper is to uncover the dynamic response of 
output and unemployment following a pennanent nominal shock to the inflation rate. 
While the theoretical explanation of the short-run sacrifice ratio relies on concepts 
like informational errors, nominal and real inertias, and so on, the long run effect of 
inflation operates through the so-called investment or efficiency channels, i.e. 
undermining the accumulation rate or the efficiency with which productive factors 
are used. Thus, the task of encompassing, within a unified theoretical framework, the 
channels through which monetary policy operates in the short run and in the long run 
is beyond the scope of this paper.' I) 
While waiting for theory, our approach is mostly empirical. We pay special 
a ention to identify shocks based on "reasonable" economic theory. In particular, we 
focus on the identification of nominal (monetary) shocks affecting inflation 
pennanently, and then we look at how the effects of these shocks are propagated 
over time. Building upon the work of Balmaseda, Dolado and Lopez-Salido (1996, 
1997) and Bullard and Keating (\995), we have chosen to approach the relationship 
among inflation, output and unemployment at different time horizons within the 
framework of a strucrural vector autoregressive model (say, SVAR). For such a 
purpose we mainly invoke alternative long-run restrictions usually considered in the 
S VAR literarure. In this way, we follow the seminal works by Blanchard and Quah 
'" Acrually, as recently stated by Solow (1997): "One major weakness in the core 
of macroeconomics ... is the lack of real coupling between the short-run picrure and 
tbe long-run pictureti, 
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(1989) and Shapiro and Watson (1988). Moreover, as a matter of robustness we 
present different identification exercises combining long and short run restrictions 
as developed in Gali (1992) and Bean (1992). 
Two assumptions tum out to be of crucial importance for the characterization 
of the shocks: first, the extreme monetarist claim that inflation is just a monetary 
phenomenon in the long run; and second, the belief that monetary shocks do nor 
generate a long-run trade-off between inflation and unemployment. These 
assumptions are jointly rejected by the Spanish data. When monetary shocks are 
identified as those that do not generate a long-run trade-off between inflation and 
unemployment, and while inflation in the long run is characterized as being primarily 
but not exclusively a monetary phenomenon, OUf main conclusion is the following: 
although a monetary policy inducoo disinflation may have long-lasting -or even 
permanent- effects on unemployment, the efficiency gains outweigh the standard 
sacrifice ratio like losses, leading to a higber level of income over the long run. 
The economic and econometric setups are presented in section 2. In section 
3 we estimate and discus� at length the effect of disinflation on output under 
alternative identification schemes. Finally, section 4 concludes with the interpretation 
of the results and some additional remarks. 
2_ Theoretical and empirical framework-
2.1. Economic Issues. 
Growth Literature. In the context of models of economic growth, the effects of 
disinflation have been related to an increase in per capita income as the outcome of 
capital accumulation and the improvement in the efficiency in the use of productive 
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factors'" Thus, the uncertainty associated to a high and volatile unanticipated 
inflation bas been found to be one of the main detenninants of the rate of return of 
capital and investment (Bruno (1993), Pindyck and Solimano (1993)). Other authors 
argue that even fully anticipated inflation may reduce the rate of return of capital 
because of the non-neutralities built-in most industrialized countries tax systems 
(Jones and Manuelli (1995), Feldstein (1996)) or because the way bank regulations 
interact with monetary policies (Roubini and Sala-i-Martin (1995) and Chari, Jones 
and Manuelli (1995)). Besides, a high and volatile inflation undermines the 
confidence of foreign investors over the future course of monetary policy. Inflation, 
thus, may affect the accumulation of capital as well as other determinants of growth 
such as human capital or investment in R+D; this channel of influence constitutes 
what is known as the accumulation or investment effect of inflation on growth. But 
inflation also worsens the long-run macroeconomic performance of market 
economies by reducing the efficiency with wbich productive factors are used. This 
is known as the efficiency channel and is harder to formalize in a theoretical model, 
although its importance within the transmission mechanism from inflation towards 
lower growth cannot be denied"'. A high level of inflation induces frequent 
changes in prices which may be costly for firms (menu costs) and reduces the 
o timal level of cash-holdings by consumers (shoe-leather costs). It also leads to 
bigger forecast errors by distorting the information contents of prices. This 
encourages economic agents to spend more time and resources in gathering 
information and protecting themselves against the damages caused by price 
instability, endangering the efficient allocation of rescurces. 
Tbe empirical validity of these theories has been obtained through 
convergence-type-cross-country regressions relating inflation and output. Barro 
'" See, for instance, Orphanides and Solow (1990), De Gregorio (1993) and 
Gylfasson and Herbertson (1996). 
(3) As Briault (1995) bas rightly pointed out it is very difficult to derive a 
significant effect of inflation on factor productivity in frictionless general equilibrium 
competitive models. 
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(1995) and Andres and Hernando (1997) use large samples of countries and estimate 
a negative effect of inflation on the level of per capita income once plausible 
instruments are accounted for in their statistical analyses. This negative correlation 
may be used as indicating that it could exist an opportunity for monetary policy to 
influence growth rates. Nevertheless, the problem with this interpretation comes from 
the fact that both inflation and output are endogenous variables. So, given this 
endogeneity, the previously found negative correlation could reflect non-monetary 
shocks, for instance technology shocks, affecting both variables. That is, the sign of 
this correlation may be negative because higb growth tend to generate low inflation 
as a result of (exogenous) technological progress (see, for instance, Kocherlakota 
(1996) and Sims (1996)). 
Business Cycle Literature. Most of the existing business cycle literature generates a 
negative correlation among inflation and unemployment that can be explained in a 
number of ways on the grounds of nominal price or wage rigidities, relative price 
misperceptions, credit rationing and the like. In this framework, deliberate monetary 
policy actions, undertaken with the aim of reducing the inflation rate, are almost 
always costly, resulting in significant short-run increases in unemployment and 
output losses. The combination of continuous market clearing and rational 
expectations in macroeconomic models reduces the significance of the trade-off 
between inflation and unemployment to the short-run. But, in a country like Spain, 
the performance of the labor market may play an special role relating business cycle 
fluctuations with long-run growth. In particular, the hysteresis theory of 
unemployment explains the dependence of the long-run growth from the short-run 
movements in the activity. More formally, in some models (see Blanchard and 
Summers (1986) and Layard, Nickell and Jackman (1991)), where such a hysteresis 
mechanisms play an important role in explaining unemployment dynamics, such a 
disinflationary strategy may have long-lasting effects on outpUt,(4) 
(4) Although this is an important issue for the European economy, it is 
particularly so for Spain (see, for instance, Blanchard and Jimeno (1995) and 
Blanchard et at. (1995». 
-9-
Keeping these theoretical considerations in mind, in this paper we take an 
empirical approximation to the joint analysis of the short and long-run real effects 
of disinflationary processes. To summarise, we do so for two reasons. First, because 
it is by no means easy to portray all these long-run and short-run features in a simple 
dynamic macroeconomic model which captures what we consider the most salient 
feature of a process of disinflation: the changing panern from the short-run negative 
correlation between inflation and unemployment to the long-run negative one 
between inflation and outputS), Second, because if one succeeds in constructing a 
general equilibrium model displaying such a panern, it would hardly consider more 
than a few out the many channels through which inflation is related to 
unemployment and output. 
2.2. The Empirical Strategy. 
In order to keep the dimension at a minimum, we specify our model as a 3 
'ariables V AR in stationary representations of unemployment (u), inflation (n) and 
the log of output (y) or of observed labour productivity (y-n). There are several 
advantages of this parsimonious representation. First, in a structural V AR model all . 
variables involved are endogenous, as inflation, unemployment and output are in any 
macroeconomic model. This is most important for our purposes, since equations 
relating inflation and growth have been often criticized on the grounds of the 
endogeneity of inflation. Second, the analysis of the relation among inflation and 
growth is often blamed by not discriminating among different types of shocks behind 
inflation. Inflation and output being endogenous variables, the correlation among 
them must differ depending on the type of shocks (i.e. demand or supply) that 
dominate at each point in time. The SV AR methodology enables us to estimate 
'" Some authors have explored the long run effects of monetary policies in 
models with leaming-by-doing (Stadler (1990) and Pelloni (1997)). These models are 
not useful for our purposes since they extend to the long-run (i.e. to output) the short 
run effect of monetary policies upon unemployment, whereas we want to allow for 
a changing sign in this effect as time goes by. 
-10-
different structural shocks driving the variables during the sample period. Thus, we 
can look for the correlation among a nominal demand shock (monetary policy) and 
output, which is our primary interest. Third, since we do not derive our econometric 
setup from any particular theoretical model we want to be careful as to which 
theoretical restrictions are imposed on the data. The SV AR methodology has the 
advantage of making explicit the identifYing assumptions. In particular we shall work 
with the minimal set of restrictions needed to identifY the model, which can be 
justified on the grounds of a variety of theoretical models. These refer mainly to the 
long run correlation among the variables in the model. Thus, we shall emphasize the 
importance of long run restrictions resorting to the short run ones just to check the 
robustness of the results when necessary. Similarly, the SV AR approach permits a 
clear distinction among short run and long run responses to particular shocks. This 
is most important since the timing of the response to disinflation is what we are 
mainly interested in. [n particular, the most likely pattern is one in which the 
negative effect of disinflation comes first, whereas the benefits take much longer to 
show up. 
For the Spanish case, we consider that a stationary representation of inflation, 
output and unemployment is one in which these variables appear in first 
differences'''. Notice, that this means that the rate of growth of output is stationary, 
and hence it cannot change permanently in response to inflation shocks. Thus, the 
long run real effect of inflation would, if any, produce a permanent change in the 
level of output but not a permanent change in its rate of growth"'- The 
representation for the unemployment rate deserves a more thorough discussion. 
Although the conclusions that one can draw from Spanish labour market studies 
differ somewhat, they tend to share a common issue: the evidence suggests that the 
(6) See Appendix I where we present the available sample period and variables' 
definition, and the unit root tests for these variables. 
(7) Although the literature of growth often looks for a correlation among growth 
and inflation, what it finds is most properly a level effect (see Andres and Hernando 
(1997) for a detailed discussion of this issue). 
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role of persistence, and thus the history of shocks, is crucial in explaining such a 
high structural unemployment(S). Thus, the superiority of the first difference 
stationary representation for the unemployment rate can hardly be disputed and, since 
we want to look at correlations at a very long time horizon, we shall impose it in our 
empirical model. Nevertheless, which particular structural shocks account for the unit 
root in unemployment matters for the choice of the appropriate identification scheme. 
The fact that unemployment has a non-stationary representation has been sometimes 
considered as a sign of full hysleresis and hence of a permanent trade-off among 
inflation and unemployment. But this does not need to be the case. A simple model 
of the labor market in Appendix 2 makes clear under what circunstances the unit 
root of the unemployment rate can have a nominal component. This is of crucial 
importance for our purposes because models in which the unit root has not a nominal 
component suggest an additional long run restrictions in the SV AR model. In order 
to check the robustness of our results, we shall present results pertaining to both 
representations. (9( 
3. Results 
Let us consider a 3-variables V AR model, in which the vector X is defined 
as {!J.1t, !J.z, !J.u}. The variable z will represent either labour productivity or the level 
of output as described in each case. The system is driven by three orthogonal shocks 
that will be labeled in a way that enable us to use some well known theoretical 
relationships in the identification process: nominal (E'), productivity or supply (E', 
i.e f,/y·,r) or el) and natural rate of unemployment shock (£U). These shocks are loosely 
defined and they might be compounded of a larger set of innovations. However, what 
(8) See, for instance, Andres (1993), Bentolila and Dolado (1994), Blanchard el 
al. (1995), Blanchard and Jimeno (1995), Dolado and Lopez-Salido (1996), Dolado, 
Lopez-Salido and Vega (1997), and the references therein. 
(9, In the Appendix 3 we formally discuss the econometric set-up and the 
identification issues of the SV AR literature used in this paper. 
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is crucial for our purposes is the ability of the model to isolate the "nominal shock, 
whose long-run real effect is what we are interested in. Since the structural 
innovations are by definition orthogonal, purely nominal shocks (Le. shocks to 
monetary growth) may pertain to either of these E'S but only to one of them. Thus, 
a more precise defmition of ell and r! is not neccessary. over and above what is 
neccessary to isolate the nominal shock behind inflation. The structural model in 
matrix form can be represented as (see Appendix 3): 
[A" cll(1) c12(l) C13(l) e' Az =C21(1) c22(l) C23(l) e' Au cll (1) C32 (1) C33 (1) e" [1] 
In order to identify the model, we can invoke three well-known economic 
restrictions usually considered in the literature. First, the extreme monetarist 
assumption of inflation being in the long run a monetary phenomenon. This 
assumption means that the unit root of inflation is just money growth and it provides 
two restrictions in the matrix of long run multipliers; i.e. c,,(l) =c13(l) =0. Second, 
the assumption that monetary shocks do not generate a long-run trade-off between 
inflation and unemployment (CJI(l)=O). Finally, according to most theories of the 
natural rate (Layard, Nickell and Jackman, 1991), productivity (output) shocks cannot 
explain the unit root of unemployment, Le. cJ](l)=O. 
Notice that, this set of assumptions provides four identifying restrictions and, 
consequently, the model is overidentified'lO. Using Spanish quarterly data for the 
period 1976:3-1996:3, these theoretically appealing restrictions are jointly 
rejected(ll), The reason is that the observed long-run nOD-zero correlation between 
inflation and unemployment cannot be explained by models generated by those 
(10) This is so because we also impose the assumption of orthogonality of the E'S 
in the SV AR. See Appendix 3 for details. 
"l) The test of the overidentifying restriction (distributed X' with one degree of 
freedom) was 37.96 (when productivity was considered in the SV AR) and 23.33 (for 
output). See Roberts (1993) for a description of this test. 
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restrictions, because the sources of inflation and unemployment fluctuations in the 
long-run are imposed to be orthogonal. In other words, while inflation is explained 
only by nominal shocks, these shocks do not contribute to explain the observed 
upward trend in the Spanish unemployment. In fact, all models imposing 
cl1(I)=c,,(I)=cll(I)=O are rejected by data, regardless of whether the model is 
enlarged with additional long-run (i.e. cJ2(I)=O) or short run restrictions.''') 
In order to reconcile the model with the facts, we can consider two alternative 
sets of identification schemes. First, if our identification strategy relies on the 
monetarist assumption but allowing for a long-run negatively sloped Phillips curve 
(Le. removing cll(I)=O), the nominal E' shocks are the only responsible of the 
common trend between inflation and unemployment. Alternatively, we can assume 
a long-run vertical Phillips curve but considering the possibility of more than one 
shock driving the process of inflation in the long-run (i.e. removing cJI)=O, 
c,,(I)=O, or both). In such a case, low frequency relationship between inflation and 
l\Ilemployment is due to real shocks. In what follows, we discuss the results for both 
sets of identification schemes. 
3.1. Inflation is just a monetary phenomenon in the long-run. 
The extreme monetarist assumption of inflation being in the long run just a 
monetary phenomenon was first proposed, in the SVAR literature, by Roberts (1993) 
and subsequently exploited by Bullard and Keating (1995) in their study on the 
relationship among inflation and output(13). In our model, this assumption accounts 
,,2) This result is in line with those presented by Dolado, Lopez-Salido and Vega 
(1997) and Dolado, Gonzalez-Paramo and Vinals (1997). 
(l3) These laner authors set up a 2 variables SV AR model and assume that 
whereas output and inflation are driven by two orthogonal shocks (E'. e') only one 
of them is allowed to have permanent effects on inflation. The results of a similar 
exercise for our sample period are depicted in Figure I a (90% confidence intervals 
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for two long run restrictions in C(I): cJI)=c,lI)=O. As a third restriction, we 
consider that productivity shocks do not explain the unit root of unemployment, i.e. 
c,,(/) =(/14). This set of restrictions leaves c,l/) unrestricted, thus allowing for a 
permanent unemployment effect of purely nominal shocks. We shall, rather loosely, 
call this identifying scheme monetarist:full hysteresis, meaning that part of the 
observed upward trend of unemployment might have a nominal origin (as in model 
[2] in Section 2.2) and can be represented as follows: 
�1t Cll (1) 
�z = c" (1) 
�u C31 (1) 
o 
c" (1) 
o 
o E' 
C23(1) eZ 
CD (1) eU 
[2] 
The main results in terms of impulse-response functions and forecast variance 
decomposition of this model are depicted in Figure 2a and 2b and in Table 1. A 
permanent positive shock to the natural rate of unemployment (E'>O) induces a 
temporary increase in inflation, a permanent increase in the level of output per 
worker and an output fall. On the other hand, E'· or E"·") are well identified as supply 
shocks. They lead to a permanent increase in output or productivity while their 
(temporary) effect on inflation is countercyclical(15). Permanent inflation shocks 
(E") display a negative effect on unemployment at all frequencies. In this 
specification, the existence of a long run unemployment-inflation trade-off cannot be 
based on 250 boostrap replications are also reported in the Figures). The real shock 
is well identified as a supply shock, which increases output forever alongside with 
a temporary reduction of inflation. The long run response of output to a permanent 
change in inflation (E") is positive, meaning that disinflation is costly also in the long 
run. Interestingly enough, when productivity enters the model instead of output, the 
sign of the long run correlation with permanent inflation changes (Figure Ib). 
(14) Holding the hypothesis that inflation is determined in the long-run by nominal 
shocks, we proceeded to relax the hypothesis that c,,(/) =0. In general, other 
identification schemes (c,,(I) =c,,(l) =0, plus one short-run restriction) produce 
extremely similar results so they will not be discussed here. 
(I" Somewhat surprisingly though, they contribute very little to explain the 
behaviour of output at long horizons. We shall discuss this latter. 
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denied. In fact, nominal sbocks contribute to explain over a third of the unit root of 
unemployment even at long horizons(l6) (Table I). 
Turning to the main hypothesis of interest, permanent inflation shocks induces 
a positive effect on output at all frequencies, which is consistent with the results 
obtained by Bullard and Keating (1995) and by Dolado and Lopez-Salido (1996). 
This is a bit puzzling though, since it casts some doubts on the rationale of the 
increasing attention paid by monetary authorities to the goal of price stability or low 
inflation. In recent years, based on tbe strong belief that low inflation pays-off in 
terms of higber income in the future, most central banks have explicitly adopted a 
monetary strategy aimed primarily at keeping inflation under control. If inflation 
were harmless in the long run, the prospects for monetary policy would be gloomy. 
Since the central bank would have little interest in preventing inflation from rising, 
an economy could fall very quickly into a high and persistent inflation trap, whose 
reduction would require massive output losses. 
Whereas the long run response of output to inflationary shocks is positive the 
response of labour productivity is negative. There are two interpretations for these 
results. On the one hand, a permanent disinflation might move tbe economy to a 
higber production function but with a lower level of employment. Thus, disinflation 
may enhance productivity as the empirical literature of growtb predicts, but the 
permanent increase in unemployment more than compensates the efficiency gains 
leading to a net fall in output. Alternatively, the economy might simply move to a 
lower level of activity along an unchanged production function. In sucb case the 
increase in observed productivity is a mere consequence of the fall in employment 
in a model with decreasing returns to scale. Notice that the policy implications of 
these two explanations are very different. According to the fonner, permanent 
disinflations would still be beneficial although their advantages would only accrue 
if supported by labour market policies which succeed in reducing the level of 
(16) From 27% m the model with output up to a 39% in tbe model with 
productivity. 
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unemployment persistence. However, if the latter were true the benefits of 
disinflation would be nil. 
Summing up, on the one hand, the extreme monetarist-non-hysteresis 
identifying schemes (those that do not allow for a permanent trade-off between 
inflation and unemployment driven by nominal shocks) were rejected by the data. 
The reason was that they are unable to explain the observed long-run non-zero 
correlation between inflation and unemployment because the sources of inflation and 
unemployment fluctuations in the long-run are imposed to be orthogonal. On the 
other hand, the extreme monetarist-full hysteresis identification schemes we have 
been working with have an unpleasant feature: the only thing that the unit root of 
inflation and that of unemployment have in common is the so-called nominal shock 
Ell. But, even among those economists that admit a strong persistence in Spanish 
unemployment, not many would accept that a monetary surprise may exert a 
permanent effect on unemployment. The only way in which a long-run vertical 
Phillips curve might be imposed on the data, while still giving the correlation among 
inflation and unemployment a chance, is if we consider the possibility of more than 
one shock driving the process of inflation in the long run (see for instance, Evans 
(1994)). 
3.2. Inflation might result from various shocks. 
How can a non-monetary source of long-run inflation be rationalized? 
Although differences in money growth must account for most of the cross-country 
differences in inflation, many authors argue that the influence of other, non­
monetary, factors cannot be denied. A strand of the literature of international trade 
suggests that relative inflation is partially explained by structural differences both on 
the demand and on the supply side of the economy"7} The argument relies in the 
(17) See, among others, Balassa (1964), Samuelson (1964) or, more recently, De 
Gregorio, Giovannini and Wolf (1994) and Campillo and Miron (1996). 
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different pricing behaviour of finns in sectors exposed to the international 
competition as compared with that of finns specialized . in the production of non 
tradeable goods. If the productivity in the tradables sector grows faster than that in 
the non-tradables, the productivity gain leads to higher wages and labour demand. 
This in tum produces an across-the-board increase in wages that is translated into 
higher prices in those sectors with monopolistic power. Similar effects can result 
from increases in public spending"". An alternative approach is represented by 
Ball and Mankiw (1995) who show that if the distribution of relative prices present 
skewness, due to menu costs, real shocks may have an effect upon the general price 
level. What these real theories of inflation have in common is that shocks which do 
not have a monetary origin might exert a lasting influence on the inflation rate(l9,. 
The existence of a non-monetary source of inflation may be also rationalized 
making use of the equation of exchange which in first differences relates inflation 
(It, say changes in the price level) to changes in money (m), output (y) and velocity 
(v):(2O) 
1t = Am + Av - Ay [3] 
die assumption of two shocks (monetary and non-monetary) driving inflation may 
be interpreted in tenns of equation [3]. In this general set-up, since v is usually taken 
as a residual, the non-monetary shock might be considered as a shock to this 
component that, while affecting inflation pennanently does lead neither to a long-run 
shift in the growth rate of the economy nor to changes on money growth. More 
precisely, the shocks considered by most real theories of inflation operate through 
(18) See Rogoff (1992) and Martin Moreno (1996). 
(19) Balke and Wynne (1996) show how inflation may occur even without money 
growth, merely as a consequence of real shocks. 
(20) As it stands, equation [3] is nothing more than an identity - a relationship that 
it is true by definition -. Further assumptions about the velocity behavior transfonn 
this equation in the quantity theory of money. 
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stochastic movements in this residual, thus exerting a long-lasting influence on 
inflation and output. 
All in all, most economist would argue that over and above these real shocks, 
persistent inflation requires monetary accomodation(2". If this is so, all models are 
monetarist and there is not a relevant distinction among real and monetarist theories 
of inflation in the very long run. Despite this ambiguity, there are reasons to allow 
for more than one source of long-run inflation movements (i.e. to remove either 
cJI);O or cJI);O). First, from an econometric perspective, the time horizon at 
which money can be considered fully accomodated, and thus the only source of 
inflation, may be very long. If this is the case, extreme monetarism is an infinite 
horizon property, and as argued by Faust and Leaper (1994) it may be wise not 
imposing it as a long run restriction at finite horizons. Second, although allowing for 
more than ODe source of inflation is controversial, since it is by no means easy to 
give a precise interpretation to all of them, the orthogonality of shocks ensures that 
only one of these contains the nominal component (i.e. monetary growth), the one 
whose effect we are interested in. Third, removing this restriction makes the model 
less restricted so we have the chance of testing whether inflation in Spain has had 
a substantial non-monetary component. 
There are many identification schemes in which inflation is allowed to be 
influenced by real shocks also over the long run, all of which are characterized by 
the long-run multipliers c,,(I) and c,il) not being zero at the same time. Our 
empirical model is identified under the assumption that inflation might be affected 
in the long-run by two shocks. In order to stick to the SV AR approach we need one 
long run restriction to compensate for the zero that has been removed. The only 
sensible long run restriction available is that c)l{I);O. Thus, we assume that the low 
frequency movements in unemployment are only determined by natural rate shocks 
(say, E"). Notice also that, in this case we are not allowing for nominal variables to 
(21) See, for instance, Ball (1993) for a discussion of this issue. 
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have pennanent effects on the unemployment level. This assumption turns out to be 
very important and we discuss it more thoroughly at the end of this section. 
According to this, we are left with two sets of long run identifying restrictions: 
RI={cJJ(J)=c,,(J)=c,,(J)=O} and R2={cJJ(J) =CJ1(J) =c,,(J)=O}. We do not consider 
the identification scheme R2. because it imposes that there is not a common trend 
for inflation and unemployment. Then, we shall first discuss the results of the model 
identified under the restriction set Rl and next we shall asses their robustness by 
means of alternative identification schemes combining short run and long run 
restrictions. 
The results corresponding to RI are summarized in Figure 3 and Table 2. 
Both e'- and E('"') are well identified as supply shocks, with a short run influence on 
unemployment. Their short run effect on inflation is, as expected, countercyclical and 
neither of them contribute to the forecast variance decomposition of inflation at any 
ttme horizon. Again, the contribution of supply shocks to explain the unit root of 
output is surprisingly low (from 27% in the short-run to 9% in the long-run) as 
compared with the contribution of E'. This may reflect the importance of 
unemployment persistence in Spain in shaping the course of output and the fact that 
the restriction of demand shocks having no effect on long run output is difficult to 
maintain(w. Notice that our identification scheme does not restrict this effect to 
zero and the response of output or productivity to f}' shocks is strong and significant 
over the long run. Finally, E' shocks are mostly real demand shocks, since they are 
associated with a pennanent fall in inflation and in output. 
The assumption of two shocks driving inflation seems well accepted by the 
data. As can be seen from Table 2, positive one-period impulses to Elt and Ell produce 
pennanent changes in inflation. Even assuming that there are several forces of long­
run inflation. to what extent does our identification scheme succeeds in allocating 
nominal and real components to Elf and E" respectively? We interpret E" as an 
(22) See, for instance, Dolado and Lopez-Salida (1996), Andres, Mestre and 
Valles (1997) and Dolado, Lopez-Salida and Vega (1997). 
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inflation shock that has a real component with penmanent effects upon the natural 
rate of unemployment, whereas ell can be interpreted as a nominal shock. Notice that 
E" explains most of unemployment and a great deal of output too, which makes it 
hard to consider it a nominal shock. On the other hand Ell behaves as a nominal 
demand shock. It is demand since the short run correlation with unemployment 
displays a Phillips curve pattern: the increase in inflation leads to a rapid, although 
not very pronounced, fall in unemployment in the short run. As inflation reaches its 
steady-state level, unemployment subsides slowly returning to its previous level in 
about 20 quarters. Several results indicate that E' must collect the nominal 
determinants of inflation. First, although our identification scheme allows for non·· 
monetary determinants of inflation, money is still expected to be the most important 
one, and £11 accounts for most of the variance of the forecast error of inflation over 
the long run (70%). Second, although the long run impact of both inflation shocks 
upon output is left free, the contribution of En to the forecast variance decomposition 
of output and productivity is virtually nil (below 1%). 
Turning now to OUf main hypothesis of interest. we find, as it was the case 
under the extreme monetarist identification scheme, that both stochastic components 
of inflation have a negative effect on productivity over the long run. Also, the 
response of output to nonnalized impulses in aU is positive but. unlike we found 
under the monetarist-full-hysteresis identification, now the response of output to 
impulses in all is negative and strongly significant, specially in the long run. Thus, 
conditioned on our characterization of all being adequate, we have identified a 
negative effect of a nominal demand driven disinflation on long tenn income, which 
is of the same sign to that found in the literature of growth. It is true that the other 
shock driving inflation (E") displays a positive correlation with income, but this by 
no means, contradicts the claim that disinflation with a monetary origin generates 
beneficial effects in the long run")) 
(2)) Notice that the growth literature acknowledges that inflation is not expected 
to have the same effect upon income regardless of its causes. Fischer (1993) and 
Andres and Hernando (1997) split the sample period to compare the output-inflation 
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From these results, the main message coming from the different bits of the 
disinflation literature is confirmed: even for a high unemployment country like Spain, 
permanent dis inflations achieved through a permanent fall in monetary growth might 
have significant short run unemployment costs, but end up having net beneficial 
permanent effects on output. Furthermore, the path following a permanent 
disinflation is one of a initial increase in unemployment with a fall or modest 
increase in output followed by a long run stronger positive output effect. This path 
is consistent with the previous results in the literature. The main cost of disinflation 
comes first, due to nominal rigidities. When all prices adjust, and the level of 
unemployment gets back to its previous level, output increases rapidly to achieve its 
new long run level. Additionally, our results show that the way disinflation is 
pursued matters. In particular, non-monetary disinflations, i.e. those that are achieved 
through permanent cuts in real demand, impose upon the economy a pennanent cost. 
What happens in this case is just that the way in which disinflation proceeds is not 
through a pure nominal disinflation, hence the unemployment effects are long lasting 
and outweigh the efficiency gains. 
Two additional issues are relevant at this point. On the one hand, we want 
to check the robustness of this result within the family of non extreme monetarist 
identification schemes. With that purpose, we have tried many other identification 
schemes, substituting out in Rl or R2 one or two long-run identification restrictions 
by short run ones,24, According to the results summarized in Table 3, the pattern 
obtained with RI as regards the negative long run output effect of impulses to s' is 
clearly predominant (in 70% of the cases). 
correlation across periods in which the predominant shocks behind inflation have 
changed. In a way, our approach here can be considered as a step ahead in that 
direction. Instead of identifying the predominant shocks in such a crude manner, the 
SV AR methodology allows for a better identification of the shocks driving inflation. 
(24) Note that once we substitute in R2 one long-run identification restriction by 
a short-run one, the sources of inflation and unemployment fluctuations are no longer 
orthogonal. 
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On the other hand, notice also that the Rl (or R2) identification scheme 
differs from the extreme monetarist-full-hysteresis one not only in relaxing the 
restriction on c/J(l) (or c,,(l) but also in that it imposes c,,(l) =O (i.e. the absence 
of long-run co-movements between inflation and unemployment due to nominal 
shocks). Thus, the role played by the assumption of no permanent influence of t' 011 
unemployment must be carefully assessed. One way to do so is by comparing the 
non extreme monetarist identification schemes that leave the long run impact of 
nominal shocks upon unemployment free (i.e. non extreme monetarist-Jull hysteresis), 
with those that set it to zero (non extreme monetarist-non hysteresis).  As can be seen 
in Table 3, the long run response of output to nominal permanent inflation shocks 
is less robust to changes in the identification scheme, among the former. More 
precisely, when the model converges, the negative long run effect of t' on output i t  
i s  obtained just in about a half o f  these cases (non dashed rows). Conversely, among 
those identification schemes that impose c,,(l) =O (dashed rows), the pattern of a 
negative long run effect of shocks of the t' type upon output (and hence of 
significant benefits of disinflation) is overwhelmingly obtained ( 1 5  out of 16 of the 
cases). 
4. Concluding remarks. 
In this paper we have analyzed the short-run and the long-run response of 
both unemployment and output following a permanent shock to the inflation rate in 
the Spanish economy. For that purpose, the identification of the sources of 
permanent fluctuations in the inflation rate is of crucial importance and the SV AR 
is the best of the bunch among the suitable methodologies. Thus, our results turn out 
to be dependent on the set of assumptions invoked to identify nominal (i.e. 
monetary) shocks, in particular to two of these. The first one is the extreme 
monetarist claim that inflation is just a monetary phenomenon in the long-run, so 
that only shocks to the money supply can explain the unit root of inflation. The 
second one is common to most theories of the business cycle and simply argues that 
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monetary shocks do not generate a long-run trade-off between inflation and 
unemployment. These theoretical restrictions are clearly at odds with the recent 
Spanish experience and are jointly rejected by the data. The main reason behind this 
result is a simple one: the existence of a long-run non-zero correlation between 
inflation and unemployment cannot be explained by models generated by those 
restrictions, because the sources of inflation and unemployment fluctuations in the 
long-run are imposed to be orthogonal. 
In order to reconcile the model with the facts either of those assumptions has 
to be removed. First, to identify nominal shocks we can invoke the extreme 
monetarist assumption, so inflation is just a monetary phenomenon, but allowing for 
a long run negatively sloped Phillips curve. This means that money is behind both 
inflation and unemployment, which sets some common grounds among the unit root 
of these two variables, thus accounting for their observed long-run correlation. 
Following this avenue the main result is that inflation does not produce a permanent 
hann to the economy. In fact, disinflation is costly, mainly because it produces a 
permanent increase in unemployment. At face value this result seems to contradict 
t e most widely shared belief among central bankers according to which no matter 
how costly disinflation could be in the short run it must lead to higher output and 
welfare in the future. But this combination of the monetarist assumption with the 
extreme keynesian one (i.e. full hysteresis) is neither very appealing nor the only 
way to reconcile the SV AR with the facts. 
Second, and alternatively, we can assume that what the unit roots of inflation 
and unemployment have in common is something real. This means that a long-run 
vertical Phillips curve must be restored, imposing that money does not account for 
the long run behaviour of unemployment. What is more debatable though is that this 
identification scheme gets rid of the extreme monetarist assumption allowing two or 
more shocks to shape the inflation path even in the long run. The results in this case 
differ from the ones obtained under the extreme monetarist scheme. Inflation is 
mostly, but not only, a monetary phenomenon and a nominal disinflation leads to a 
- 24 -
long run increase in both output and productivity. Thus a process of permanent 
disinflation, engineered by the monetary authority, might lead to a temporary 
increase in unemployment (along a short-run Phillips curve trade-off). However, once 
unemployment is back to its (unchanged) natural rate, the economy reaches a new 
long run equilibrium with both higher productivity and output. 
In other words, if inflation were 'always and everywhere only a monetary 
phenomenon' we should conclude that inflation is costiess, and that disinflation 
imposes upon the economy a pennanent cost. However, if inflation has also a non 
monetary component, although reducing inflation working through the real bit (using 
non-monetary demand policies) is painful, reducing the monetary component is not 
so. The cause is that although both disinflation strategies do rise productivity, the 
rise in unemployment associated to the fonner leads to a net real output loss whereas 
this increase is low or nil following a purely monetary shock and the productivity 
gains predominate over the long ruo. Since the output gain is pennanent its present 
value outweighs that of the increased unemployment at a zero discount rate, and thus 
moving towards price stability by appropiate monetary policies is justified on 
economic grounds. 
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TABLE I. FORECAST ERROR V ARlANCE DECOMPOSITION 
Inflation is money in tbe long-run 
(Model Equation 12]) 
Model with Productivity e. e. Ey_n 
Inflation 62(9) 37(9) 1(0) 
4 83(4) 16(4) 1(0) 
8 90(2) 9(2) 0(0) 
1 2  93(2) 7(2) 0(0) 
40 98(1) 2(1) 0(0) 
Unemployment 32( 1 1) 60( 1 1 )  8(2) 
4 40( 1 1  ) 59( 1 1 )  1(0) 
8 41(1 1)  59( 1 1 )  0(0) 
12 40( 1 1 )  60( 1 1 )  0(0) 
40 39( 1 1 )  6 1 ( 1 1) 0(0) 
Productivity 3(5) 2(5) 95(6) 
4 22(9) 1 1(8) 68(8) 
8 29(10) 20(10) 51(8) 
12 32(10) 24( 1 1 )  44(8) 
40 35(11) 32(11) 33(7) 
Model with output e. e. e, 
Inflation 63(9) 37(9) 0(0) 
4 77(6) 22(6) 1 (0) 
8 87(3) 12(3) 1(0) 
1 2  90(2) 9(2) 1(0) 
40 97(1) 3(1) 0(0) 
Unemployment 21(8) 33(11) 47(10) 
4 33(9) 49(9) 1 8(4) 
8 34(9) 60(9) 5(1) 
12 30(9) 66(9) 2(1) 
40 27(9) 72(9) 0(0) 
Output 1 0(8) 63(8) 27(6) 
4 14(8) 70(8) 16(4) 
8 16(8) 71(8) 12(3) 
1 2  16(8) 73(8) 1 1(2) 
40 16(8) 75(8) 9(2) 
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TABLE 2. FORECAST ERROR VARIANCE DECOMPOSITION 
Inflation is not only money in the long-run 
RI-{ c" (I )-c,,(1 )-c,,(1 )-O) 
Model with Productivity £, t, £y_ft 
Unemployment 92(2) 0(0) 8(2) 
4 99(0) 0(0) 1(0) 
8 100(0) 0(0) 0(0) 
12 100(0) 0(0) 0(0) 
40 100(0) 0(0) 0(0) 
Inflation 0(2) 99(2) 1(0) 
4 9(6) 91 (6) 1(0) 
8 23(9) 76(9) 0(0) 
1 2  26(10) 74(10) 0(0) 
40 35(11) 65( 1 1 )  0(0) 
Productivity I 5(5) 0(3) 95(6) 
4 30(9) 3(4) 68(8) 
8 47(9) 2(4) 5 1  (8) 
12 54{9) 2(3) 44{8) 
40 66(7) 1(2) 33(7) 
Model with output t, <, ., 
Unemployment 53(11) 1(3) 47(10) 
4 81(5) 2(2) 1 8(4) 
8 94{2) 1 ( 1 )  5( 1  ) 
12 97(1) 1 (0) 2(1) 
40 100(0) 0(0) 0(0) 
Inflation 1(3) 99(3) 0(0) 
4 2(2) 97(2) 1(0) 
8 12(6) 87(6) 1(0) 
12 15(7) 84{7) 1(0) 
40 22(9) 77(9) 0(0) 
Output 71(6) 2(2) 27(6) 
4 82(4) 1(2) 1 6(4) 
8 87(3) 1 ( 1 )  12(3) 
1 2  88(3) 1(1)  1 1(2) 
40 90(2) 1(1) 9(2) 
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APPENDIX 1 
UNIV ARIA TE ANALYSIS OF THE VARIABLES 
(Unit root tests) 
Variables Definition: Output (Y) defined as GDP expressed in 1 986 prices 
and GDP implicit price deflator (P) are from Quarterly National Accounts (Instituto 
Nacional de Estadistica). Annual inflation rate is defined as 1[,="", log P,. 
Employment (N) defined as the total employment and rate of total unemployment 
(u) are from Instituto Nacional de Estadistica (Encuesta de Poblacion Activa -EPA-). 
Sample Period: From 1976.III to 1 996.IV. 
Unit Root Tests: See Table. 
We estimate all the V AR contammg four lags, a constant term and seasonal 
dummies. The results are extremely robust to use inflation defined as CPI annual 
rate. 
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APPENDIX 2 
A STYLIZED MODEL OF THE LABOR MARKET 
Let us consider the following simple version of the insiders-outsiders model 
of the labour market. The expressions for the supply (n') and demand (n") for labour 
are: 
[2 . 1] 
[ 2 . 2 ] 
where all g 's are positive, wop and a represent the real wage and total factor 
productivity. Workers set the nominal wage before the realization of current variables 
is known, as to achieve the highest real wage compatible with a given employment 
target (n'): 
[2 . 3 ]  
Thus the unemployment rate behaves according to: 
[ 2 . 4 ]  
Let us assume the following general expression for n': 
[2 . 5 ]  
The employment target of the insiders is a weighted average of the current labour 
supply and past employment. Also this employment target is lower the higher the 
distortions induced by some labour market institutions captured by Z (unemployment 
benefit duration, minimum wages, etc.). The parameter y (which lies between 0 and 
1)  captures the power of insiders (employment protection legislation, hiring and 
firing costs and the like), such that the higher that power the higher y. 
Thus, the Phillips curve can be written (adding and subtracting P,., as: 
[2 . 6] 
- 39 -
Notice that when y is stnc.tly lower than 1 the unit root of unemployment is purely 
real and should be explained by the presence of non stationary components in Z. 
When y is equal to 1, the nominal surprise enters in the unit root of unemployment 
(along with other real components): 
[2 . 7 ]  
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APPENDIX 3 
ECONOMETRIC SETUP 
Let us assume that X={.11t, Ilz, !1u} is a covariance stationary vector that can 
be represented as a moving average of current and past serially uncorrelated 
structural shocks e's. The variable z will represent either labour productivity or the 
level of output as described in each case. In matrix form (in Gali 's ( 1 992) notation) 
the structural model can be represented as follows: 
x, = C ( L )  E, [3 . 1 ] 
where e(O)=!. Let us also assume that X; admits the following reduced form moving 
average representation: 
x, = E ( L) v ,  [ 3 , 2 ] 
where the v's are the innovations in the elements of X, that are correlated with 
variance-covariance matrix, 
E = Evv l  [3 , 3 ]  
The autoregressive representation of the reduced-form is: 
B ( L) X, = v ,  [3' , 4 ] 
where B(O) =!, B(L)=E(L)"i A crucial assumption is that the vector of innovations. 
v,. can be written as linear combination of the vector structural disturbances, say E,: 
v = Se [ 3 , 5 ]  
which means 
C ( L) = E ( L) S [3 , 6 ] 
LJnder these assumptions, the autoregressive representation of the structural model 
is given by, 
A ( L) X, = E ,  [3 , 7 ] 
where A(O) =SI. 
- 41 -
The purpose of the exercise is to obtain an estimate of C(L) and e, so that the 
dynamics of X in response to structural disturbances Can be traced out. Estimates of 
E(L), v and the variance-covariance matrix of v can be obtained by OLS from the 
reduced-form autoregressive representation (expression [3.4]). Then, E(L) is obtained 
inverting E(L). We need an estimate of S in order to obtain C(L) and e. Notice that 
under the assumption of orthogonality of the e's, and under the appropriate 
normalisation, Eee '=/. Thus the following relationship holds: 
L = Ev v'=E [ S€€'S'] =SE [€€'] s'=SS' [3 . 8 1 
Since there are 6 different elements on the estimated variance-covariance matrix of 
v's we have 6 non linear equations involving the elements of S of the form: 
[3 . 9 1  
Thus, we still need 3 restrictions to estimate the 9 elements on S. These ought to be 
obtained imposing additional restrictions in the model. For that purpose we proceed 
making use of the relations suggested by economic theory. In particular, we will 
mainly impose long-run restrictions -i.e. restrictions upon C(l)-, and, in some cases, 
we will combine long and short-run restrictions -i.e restrictions both upon C(l) and 
S, respectively-. 
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